Se ee a 
API STD*bO? 43 MM 0732290 0509013 337 


Fire Test for Soft-Seated 
Quarter-Turn Valves 


API STANDARD 607 
® FOURTH EDITION, MAY 1993 


American Petroleum Institute 
1220 L Street, Northwest 


Washington, D.C. 20005 
Strategies for Today’ ID 


Environmental Partnership 


COPYRIGHT 2000 American Petroleum Institute Information Handling Services, 
January 13, 2000 1O%2.5°21 


API STD*b0? 93 MM 0732290 0509014 273 


Fire Test for Soft-Seated 
Quarter-Turn Valves 


Manufacturing, Distribution and Marketing Department 


AP! STANDARD 607 
FOURTH EDITION, MAY 1993 


American 
Petroleum 
Institute 


Ip 


COPYRIGHT 2000 American Petroleum Institute Information Handling Services, 
January 13, 2000 LO325 2001. 


i TiEEE——————————_— << , ———uIIaIaITI~=~uuu 


API STD*xbO7 93 MB O?32290 0509015 10T 


SPECIAL NOTES 


1. API PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GENERAL 
NATURE. WITH RESPECT TO PARTICULAR CIRCUMSTANCES, LOCAL, STATE, 
AND FEDERAL LAWS AND REGULATIONS SHOULD BE REVIEWED. 


2. APIIS NOT UNDERTAKING TO MEET THE DUTIES OF EMPLOYERS, MANU- 
FACTURERS, OR SUPPLIERS TO WARN AND PROPERLY TRAIN AND EQUIP 
THEIR EMPLOYEES, AND OTHERS EXPOSED, CONCERNING HEALTH AND 
SAFETY RISKS AND PRECAUTIONS, NOR UNDERTAKING THEIR OBLIGATIONS 
UNDER LOCAL, STATE, OR FEDERAL LAWS. 


3. INFORMATION CONCERNING SAFETY AND HEALTH RISKS AND PROPER 
PRECAUTIONS WITH RESPECT TO PARTICULAR MATERIALS AND CONDI- 
TIONS SHOULD BE OBTAINED FROM THE EMPLOYER, THE MANUFACTURER 
OR SUPPLIER OF THAT MATERIAL, OR THE MATERIAL SAFETY DATA SHEET. 


4. NOTHING CONTAINED IN ANY API PUBLICATION IS TO BE CONSTRUED AS 
GRANTING ANY RIGHT, BY IMPLICATION OR OTHERWISE, FOR THE MANU- 
FACTURE, SALE, OR USE OF ANY METHOD, APPARATUS, OR PRODUCT COV- 
ERED BY LETTERS PATENT. NEITHER SHOULD ANYTHING CONTAINED IN 
THE PUBLICATION BE CONSTRUED AS INSURING ANYONE AGAINST LIABIL- 
ITY FOR INFRINGEMENT OF LETTERS PATENT. 


5. GENERALLY, API STANDARDS ARE REVIEWED AND REVISED, REAF- 
FIRMED, OR WITHDRAWN AT LEAST EVERY FIVE YEARS. SOMETIMES A ONE- 
TIME EXTENSION OF UP TO TWO YEARS WILL BE ADDED TO THIS REVIEW 
CYCLE. THIS PUBLICATION WILL NO LONGER BE IN EFFECT FIVE YEARS AF- 
TER ITS PUBLICATION DATE AS AN OPERATIVE API STANDARD OR, WHERE 
AN EXTENSION HAS BEEN GRANTED, UPON REPUBLICATION. STATUS OF THE 
PUBLICATION CAN BE ASCERTAINED FROM THE API AUTHORING DEPART- 
MENT [TELEPHONE (202) 682-8000]. A CATALOG OF API PUBLICATIONS AND 
MATERIALS IS PUBLISHED ANNUALLY AND UPDATED QUARTERLY BY API, 
1220 L STREET, N.W., WASHINGTON, D.C. 20005. 
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FOREWORD 


This standard covers the requirements for testing and evaluating the performance of soft- 
seated quarter-turn valves when the valves are exposed to certain fire conditions defined in 
this standard. The performance requirements presented in this document establish standard 
limits on the acceptability of such valves. The purchaser may wish to establish more strin- 
gent requirements to meet his specific applications. 

Those testing valves in accordance with this standard are encouraged to submit the data 
they have gathered during tests to the director of the Manufacturing, Distribution and Mar- 
keting Department. 

API publications may be used by anyone desiring to do so. Every effort has been made 
by the Institute to assure the accuracy and reliability of the data contained in them; however, 
the Institute makes no representation, warranty, or guarantee in connection with this pub- 
lication and hereby expressly disclaims any liability or responsibility for loss or damage re- 
sulting from its use or for the violation of any federal, state, or municipal regulation with 
which this publication may conflict. 

Suggested revisions are invited and should be submitted to the director of the Manufac- 
turing, Distribution and Marketing Department, American Petroleum Institute, 1220 L 
Street, N.W., Washington, D.C. 2000S. 
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Fire Test for Soft-Seated Quarter-Turn Valves 


SECTION 1—GENERAL 


1.1. Scope 


1.1.1. This standard covers the requirements for testing and 
evaluating the performance of straightway, soft-seated quar- 
ter-turn valves when they are exposed to certain fire condi- 
tions defined in this standard. The procedures described in 
this standard apply to all classes and sizes of such valves that 
are made of materials listed in ASME B16.34. 


Note: Throughout this standard the term class (either capitalized or not) 
means pressure class as defined in ASME B16.34. 


1.1.2 The performance requirements presented in this doc- 
ument establish standard limits of acceptability. 
Note: The maximum acceptable leakage rates given in this standard are for 


the test temperatures and pressures specified. Leakage rates of valves in ser- 
vice during and after an actual fire may be substantially different. 


1.2 Referenced Publications 


To the extent indicated in this standard, the most recent 
edition or revision of the following publication forms a part 
of this standard. 


API 

Std 609 Lug- and Wafer-Type Butterfly Valves 
ASME! 

B16.34 Valves—Flanged, Threaded, and Welding End 
ASTM? 


A193 Alloy-Steel and Stainless Steel Bolting Materi- 
ats for High-Temperature Service 
A 307 ~— Carbon Steel Bolts and Studs, 60,000 psi Tensile 


1.3. Basic Fire-Test Conditions 


Through the basic conditions in 1.3.1 through 1.3.4, the 
test procedure is designed to simulate circumstances that im- 
pose severe demands on a valve. 


1.3.1. The test valve shall be filled with water and tested in 
the closed position. Since testing the valve in the closed po- 
sition may create substantially higher pressures inside the 
valve body cavity than testing the valve in an open position, 
the safety provisions in 1.4.7 are mandatory. 


‘American Society of Mechanical Engineers, 345 East 47th Street, New 
York, New York 10017. 

2American Society for Testing and Materials, 1916 Race Street, Philadel- 
phia, Pennsylvania 19103-1187. 


1.3.2 The test apparatus shall be arranged or installed to 
provide a vapor trap that minimizes the cooling effect of the 
upstream liquid (see Section 2). 


1.3.3 Potential piping-to-valve end-connection joint leak- 
age (flanged, threaded, or welded) is not evaluated as part of 
this test and is not included in the allowable external leakage 
specified in 4.2. If necessary to eliminate this kind of leak- 
age, these joints shall be modified for the test as appropriate. 


1.3.4 The valve shall be tested with the manufacturer's 
standard manual actuating device for that valve. 


1.4 Other Fire-Test Conditions 


1.4.1. During the test, the test valve shall not be protected 
with insulating material in any way. 


1.4.2 During the test, the test valve’s stem and bore shall 
be horizontal. 


1.4.3 The valve and its standard manual actuating device 
shall be completely enveloped in a 1400-1800°F 
(760—980°C) flame for 30 minutes (see 1.4.5 for the mini- 
mum calorimeter temperature). 

Note: The burn duration of 30 minutes was selected because it represents 
the maximum time required to extinguish most refinery fires. Fires of 


greater duration are considered major fires, with greater consequences than 
those anticipated by this test. 


The flame temperature shall be the average of the concurrent 
readings of the two required flame thermocouples with nei- 
ther concurrent reading less than 1300°F (705°C). One of the 
two required thermocouples shall be located 1 inch (25 mil- 
limeters) beneath the valve body and the other within a 1- 
inch (25-millimeter) radius of the stem seal as shown in 
Figures 1, 2, and 3. The use of any other flame thermocouple 
is optional. 


1.4.4 The test setup for a valve rated Class 900 or higher 
shall include 14-inch (38-millimeter) cube calorimeter blocks 
constructed in accordance with Figure 4. Each block shall be 
made of carbon steel with the sensing zone of a thermocouple 
in its center. For a test valve NPS 6 or smaller, two blocks 
shall be located as shown in Figure 1. For a test valve NPS 8 
or larger, three blocks shall be used as shown in Figure 2. 
Each test valve rated lower than Class 900 shall be fitted 
with a single body thermocouple installed in the body on the 
top of the valve within 60 degrees of and on either side of the 
vertical centerline as shown in Figure 3. The use of more 
than one body thermocouple is optional, but if more than one 
is used, the temperatures of each shall be recorded. Each body 
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1 inch (25 mm) —> 


1 inch (25 mm) 
from stem seal 


Flame thermocouples 


1.5-inch (38-mm) 
calorimeter cubes 


—>|  [<+— 1 inch (25 mm) 


Figure 1—Installation of Temperature Measurement Sensors for Valves NPS 6 
or Smaller, Rated Class 900 or Higher 


thermocouple shall be installed so that its readings will not 
be significantly affected by the flame. Each body thermocou- 
ple either shall be installed inside the valve body or shall be 
recessed into the valve body a distance of / the thickness of 
the wall. If necessary to accommodate a body thermocou- 
ple’s installation, materials of the same nominal chemical 
composition as that of the valve body may be weld deposited 
on the valve’s surface. The test valve shall also have one 
thermocouple imbedded in the bonnet section as shown in 
Figure 3. 


1.4.5 For valves rated Class 900 or higher, the tempera- 
tures of all calorimeters shall reach 1200°F (650°C) within 
the first 15 minutes of the 30-minute burn period. After 
reaching 1200°F (650°C), the temperatures of the calorime- 
ters shall not fall below 1200°F (650°C) during the remain- 
der of the 30-minute period. 


| —e | |<— 1 inch (25 mm) 


i 1 inch (25 mm) 


1.5-inch (38-mm) 
calorimeter cube 


For valves rated lower than Class 900, the temperatures of 
the body thermocouples shall maintain a minimum of 
1100°F (593°C) for at least 5 minutes of the 30-minute burn 
period. The temperatures of the bonnet thermocouples shall 
maintain a minimum of 1200°F (650°C) for at least 15 min- 
utes of the 30-minute burn period. 


1.4.6 For upstream-sealing, dual-seated valves (such as 
some trunnion-mounted valves) the volume of liquid trapped 
in the cavity at the beginning of the test is not through-valve 
leakage and therefore may be deducted from the volume of 
liquid collected in the calibrated container during the burn 
period. Before the test is started, the volume of liquid 
trapped in the cavity when the valve is closed and in the test 
position shall be determined and shall be recorded and iden- 
tified in the test report. Also, the report shall state that the 
valve is of the upstream-sealing, dual-seated type. 


1.5-inch (38-mm) 


1 inch (25 mm 
calorimeter cubes 


from stem seal 


Flame thermocouples 
1 inch (25 mm) 


—>| j<— 1 inch (25 mm) 


Figure 2— Installation of Temperature Measurement Sensors for Valves NPS 8 or Larger, 
Rated Class 900 or Higher 
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1 inch (25 mm) 
from stem seal 


Flame thermocouples 


1inch (25mm) —>| |}+*— 


Note: The body thermocouple shall be installed in this area. When installed externally, the body thermocouple 
shall be recessed into the valve body a distance of % the thickness of the wall. 


Figure 3— Installation of Temperature Measurement Sensors for Valves Rated 
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Lower Than Class 900 


ee NPS '/s Schedule 40 pipe 


‘fe inch— 27 NPT 


0.339-inch drill 
3/e-inch deepa 
0.125-inch drill 
3/4.-inch deep® 


Thermocouple 
well 


| S\_ 1.5-ineh 
(38-mm) cube 
Note: NPT = National Pipe Taper. The cube material is carbon steel. 
Use a 0.339-inch bit to drill 4-inch deep. 
*Use a 0.125-inch bit to drill 4-inch deep. 


Figure 4— Design of Calorimeter Cube 
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1.4.7 The following Caution shall be observed. 


CAUTION: For the safety of the personnel conducting the 
test and because of environmental considerations, the fol- 
lowing is required: 


a. The test valve and all test equipment shall be clean and in 
good operating condition. 

b. Water shall be used as the test medium. 

c. Personnel shields shall be provided and used. 

d. Gaseous fuel shall be used. 

e. A supplemental pressure relief valve shall be used to pro- 
tect the body cavity of a double-seated test valve from rup- 
ture (see 4.3), The set pressure of the pressure relief valve 
shall be low enough to preclude rupture of the test valve at 
expected test temperatures. Determination of the set pressure 
is the responsibility of the manufacturer of the test valve. 


1.4.8 For all upstream-sealing, dual-seated valves rated lower 
than Class 600 and all other valves rated lower than Class 900, 
during the burn period and the operational test the test pressure 
shall be 30 pounds per square inch (2 bar). See Table 1. 

For all upstream-sealing, dual-seated valves rated Class 
600 or higher and all other valves rated Class 900 or higher, 
during the burn period and the operational test the test pres- 
sure shall be 75 percent of the allowable cold working pres- 
sure of the valve. See Table 1. 


Table 1—Test Pressure During Fire Test and 
Operational Test 


Test Valve 
Rating Test Pressure 
Equivalent to 
ASME B16.34 
Standard Class 


Pounds Per 


Square Inch Megapascals Bar 


Upstream-Sealing, Dual-Seated Valves 


150 30 0.2 2 
300 30 0.2 2 
400 30 0.2 2. 
600 * * * 
900 * co * 
1500 i * * 
2500 * * is 
Other Valves 
150 30 0.2 2 
300 30 0.2 2 
400 30 0.2 Z 
600 30 0.2 2 
900 * Eo * 
1 500 Ed * * 


Note: * = 75 percent of cold working pressure. Deviations in the test 


pressure from the appropriate test pressure listed above [other than those 
during momentary pressure losses (see 3.1.4)] may be as great as +10 
percent during the fire test and the operational test. 


SECTION 2—TEST APPARATUS 


2.1. Arrangement of Equipment 


Typical arrangements of the fire-test equipment are shown 
in Figures 5 and 6. 


2.2 Alternative Means of Pressurization 


Means other than those illustrated in Figures 5 and 6 may 
be used to pressurize the system, provided that the alterna- 


tive source of pressure meets the other requirements of this 
standard and assures adequate safety. 


2.3 Downstream Piping 


Piping downstream of the test valve shall be at least 
NPS % or “-inch outside diameter tubing. 


SECTION 3—TEST PROCEDURE 


3.1. Fire Test 


To perform the fire test, follow the stepwise procedure 
described in 3.1.1 through 3.1.10. See Figures 5 and 6 as 
indicated. 


Note: No adjustment may be made to the test valve during the fire test. 
3.1.1 To flood the system and purge the air, open the water 


supply valve and any necessary vent and drain valves. Dur- 
ing the flood and purge operation, to ensure that the body 
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cavity will become filled with water, turn the test valve to the 
half-open position. 


3.1.2 First close all drain and vent valves, next close the 
test valve, and then close the water supply valve. At this 
point, the test valve and the system upstream of it shall be 
completely full of water. Finally, open the drain valve (Fig- 
ure 5, Item 17) so that the system downstream of the test 
valve shall be completely empty of water. 
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Legend 
1. Pressure source. 9. Piping that is arranged to pro- 12. Test valve and stem mounted 17. Drain valve. 
2. Pressure regulator. vide a vapor trap. horizontally. 18. Vent valve. 
3. Relief valve. 10. Enclosure for test [the horizon- 13. Fuel gas burner. 19. Condenser. 
4. Vessel for water. tal clearance between any part of the 14. Calorimeter cubes. 20. Calibrated container. 
5. Calibrated sight gauge (or simi- valve and the enclosure shall be at 15. Flame temperature thermocou- 21. Fuel gas inlet. 
lar device). least 6 inches (152 millimeters)]. ples. 22. Piping downstream of test 


6. Water supply. 
7. Shutoff valve. 
8. Pressure gauge. 


11. Minimum height of the enclo- 
sure: 6 inches (152 millimeters) 
above the top of the valve. 


Note: PI = pressure indicator (gauge). 


valve, which shall be 4-inch outside 
diameter or NPS 4 tubing. 


16. Pressure gauge and relief valve 
connected to the center cavity of the 
valve (mandatory). 


Figure 5—Typical Fire-Test System Using Compressed Gas as the Pressure Source 


3.1.3 Pressurize the system to the appropriate test pressure 
indicated by 1.4.8, check the entire system carefully for 
leaks, and eliminate any leaks found. Note in the test report 
any test-valve leaks. 


3.1.4 During the test, maintain the specified test pres- 
sure. Momentary pressure losses of 50 percent of the test 
pressure are permissible during the test provided that their 
cumulative duration is less than 2 minutes. These pressure 
losses and their times of occurance shall be noted in the 
test report. 


3.1.5 Record the amount of water in the vessel (Figures 5 
and 6, Item 4). Empty the calibrated container (Figure 5, 
Item 20). 
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3.1.6 Open the fuel supply valve and establish the fire. Not 
more than 2 minutes after ignition, the flame temperature shall 
reach 1400°F (760°C). Once the temperature reaches 1400°F 
(760°C), the 30-minute burn period shall begin. Maintain the 
test conditions as indicated in 1.4.3 through 1.4.5. 


3.1.7 At least as often as every 30 seconds for the duration 
of the 30-minute burn period, record instrument readings 
(Figures 5 and 6, Item 8, and Figure 5, Items 14, 15, and 16). 


3.1.8 At the end of the 30-minute burn period, close the 
fuel supply valve. 


3.1.9 Immediately record the amount of water collected in 
the calibrated container (Figure 5, Item 20), to establish total 
through-valve leakage. 
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Legend 


Pressure source. 

Relief valve. 

Vessel for water. 

. Calibrated sight gauge (or simi- 
lar device). 

6. Water supply. 

7. Shutoff valve. 


8. Pressure gauge. 

9. Piping that is arranged to pro- 
vide a vapor trap. 

18. Vent valve. 

21. Fuel gas inlet. 

23. Check valve. 


ue Pee 


Note: PI = pressure indicator (gauge). A pump with appropriate control de- 
vices may be used as a pressure source provided that the system delivers a 
reasonably nonpulsating pressure. 


Figure 6—Typical Fire-Test System Using a Pump as 
the Pressure Source 


3.1.10 Spray the test valve with water so that it rapidly 
cools to below 212°F (100°C) within 10 minutes. 


CAUTION: For safety, no personnel should approach the 
valve until it has cooled to 212°F (100°C) or less. 


Record the amount of water in the vessel (Figures 5 and 6, 
Item 4). To enable the calculation of external valve leakage, 
record the amount of water collected in the calibrated con- 
tainer (Figure 5, Item 20). 


3.2 Operational Test 


After completing the static leakage tests (3.1.9 and 
3.1.10), close the drain valve (Figure 5, Item 17), operate the 
test valve against the test pressure to the fully open position 
and then to the fully closed position. Open the drain valve 
(Figure 5, Item 17). Allow the system to stabilize for 5 min- 
utes. Once the 5-minute stabilization period has been com- 
pleted, record in the test report the through-valve leakage 
and the external leakage separately at the end of the next 5- 
minute period. 


Note: No adjustment may be made to the test valve during the opera- 
tional test. 


Note: The operational test is completely separate from the fire-exposure 
tests, in which data is recorded during the burning and cooldown periods. 


SECTION 4—PERFORMANCE REQUIREMENTS 


4.1. Through-Valve Seat Leakage 


4.1.1 In the burn period of the test, the maximum allow- 
able through-valve seat leakage (not including leakage at the 
bonnet joint, the stem, or the body joint) shall be 100 
milliliters per minute per NPS valve size for all NPS 10 or 
smaller upstream-sealing, dual-seated valves (such as some 
trunnion-mounted ball valves) rated lower than Class 600 
and for valves of other types rated lower than Class 900. For 
valves larger than NPS 10, the maximum allowable seat 
leakage shall be 1000 milliliters per minute (regardless of 
valve size). See Table 2. 

In the burn period of the test, for NPS 5 or smaller up- 
stream-sealing, dual-seated valves (such as some trunnion- 
mounted ball valves) rated Class 600 or higher and for 
valves of other types rated Class 900 or higher, the maxi- 
mum allowable seat leakage shall be 200 milliliters per 
minute per NPS valve size. For valves larger than NPS 5, the 
maximum allowable seat leakage shall be 1000 milliliters 
per minute (regardless of valve size). See Table 2. 


4.1.2 During the operational test described in 3.2, the 
maximum allowable through-valve seat leakage for valves 
NPS 10 or smaller shall be 20 milliliters per minute per NPS 


valve size for all upstream-sealing, dual-seated valves (such 
as some trunnion-mounted ball valves) rated lower than 
Class 600 and for valves of other types rated lower than 
Class 900. For valves larger than NPS 10, the maximum al- 
lowable seat leakage during the operational test shall be 200 
milliliters per minute (regardless of valve size). See Table 2. 

During the operational test, for NPS 10 or smaller up- 
stream-sealing, dual-seated valves (such as some trunnion- 
mounted ball valves) rated Class 600 or higher and for 
valves of other types rated Class 900 or higher, the 
maximum allowable seat leakage shall be 100 milliliters per 
minute per NPS valve size. For valves larger than NPS 10, 
the maximum allowable seat leakage during the operational 
test shall be 1000 milliliters per minute (regardless of valve 
size). See Table 2. 


4.2 External Leakage 


4.2.1. External leakage includes leakage at the stem, the 
bonnet joint, and the body joint, but does not include leakage 
at the piping-to-valve end connections. 


4.2.2 External leakage for valves NPS 10 or smaller for 
the total fire-test period, including cooldown, shall not ex- 
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Table 2— Maximum Allowable Leakage Rates 


Valve Size Maximum Leakage Rate 


For Through-Valve Seat Leakage 


During the Burn Period 


For Upstream-Sealing, Dual-Seated Valves < Class 600 
and For Other Valves < Class 900 


<= NPS 10 
> NPS 10 


100 milliliters/minute/NPS 
1000 milliliters/minute 


For Upstream-Sealing, Dual-Seated Valves 2 Class 600 
and For Other Valves 2 Class 900 


< NPS 5 
> NPS 5 


200 milliliters/minute/NPS 
1000 milliliters/minute 


During the Operational Test 


For Upstream-Sealing, Dual-Seated Valves < Class 600 
and For Other Valves < Class 900 


= NPS 10 
> NPS 10 


20 milliliters/minute/NPS 
200 milliliters/minute 


For Upstream-Sealing, Dual-Seated Valves 2 Class 600 
and For Other Valves 2 Class 900 


< NPS 10 100 milliliters/minute/NPS 

> NPS 10 1000 milliliters/minute 
For External Leakage 

< NPS 10 25 milliliters/minute/NPS 

> NPS 10 250 milliliters/minute 


ceed 25 milliliters per minute per NPS valve size. For valves 
larger than NPS 10, the maximum allowable external leak- 
age shall be 250 milliliters per minute (regardless of valve 
size). See Table 2. 


4.2.3 After operating the test valve in the operational test 
as described in 3.2, the maximum allowable external leakage 
shall be as specified in 4.2.2. 


4.3. Pressure Relief Provisions 


The test is void if the supplemental pressure relief valve 
described in 1.4.7 is activated. If the design of the test valve 
includes an externally discharging relief device that relieves 
during the test, the test is not void. However, all discharge 
through the device shall be considered external leakage. 


Note: Qualification based on the use of an external relief device must be 
noted in the final test report. 


4.4 Valve Qualification 


As an alternative to testing each size and class of a given 
valve design, similar valves of the same basic design (in- 
cluding calculation method) and construction as the test 
valve and of the same nonmetallic materials as the test valve 
in the seat-to-closure member seal, seat-to-body seal, stem 
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seal, and body joint and seal may be qualified subject to the 
limitations in 4.4.1 through 4.4.9. 


4.4.1 One test valve may be used to qualify valves of sizes 
other than that of the test valve in accordance with Table 3. 
A successful test of a valve NPS 8 or larger also qualifies 
valves of the next smaller size and those of all larger sizes. 
The nominal size of a valve is determined by the size of the 
end connections. 


4.4.2 One test valve may be used to qualify valves of 
higher pressure ratings that are not greater than twice the 
pressure rating of the test valve (see Table 4). 


4.4.3 Providing that all other qualifications criteria have 
been met, valves with ends different from those of the test 
valve will also qualify provided that their mass is not less 
than 90 percent of that of the test valve. 

Note: Although the type of the valve’s body ends is not otherwise consid- 


ered by this standard, the mass of the valve is determined in part by the 
body-end type. 


4.4.4 Asymmetric-seated valves shall be tested by carry- 
ing out the test procedure twice, once in each direction. 

Note: An asymmetric-seated valve is a valve with a single seat offset from 
a plane that is perpendicular to the pipe axis and that passes through the 
shaft centerline, such as a Category B butterfly valve conforming to API 


Standard 609. Valves with asymmetric body-joint seals are not considered 
asymmetric-seated valves if they do not have asymmetric seating. 


4.4.5 Valves intended for single-direction installation shall 
be marked accordingly and shall be tested in the direction of 
marking. 


4.4.6 Qualification of a full-port valve also qualifies a re- 
duced-port valve of the same size provided that both are of 
the same construction. Qualification of a reduced-port valve 
also qualifies a full-port valve of the same size provided that 
both are of the same construction. 


4.4.7 Qualification of a valve with a carbon steel body 
also qualifies valves of any materials listed in Table 1 of 
ASME B16.34. Qualification of a stainless stee] valve also 


Table 3-——-Qualification of Other Valve Sizes 


Size of Valve Sizes 

Test Valve Qualified 
(NPS) (NPS) 

vA Yay Thy By th 

1 4,1, 1%, 1% 

2 4, 2, 24, 3 
4 3,4, 5,6 

8 6 and larger 


Note: See 4.4.1. Testing of valves larger than NPS 8 is not required because 


they would not reach the specified test temperature in the duration of the 
test. An actual fire of a duration greater than that of the test would cause 
substantial damage to adjacent pipe and equipment before it would cause 
valve failure. 
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Table 4—Qualification of Other Valve 
Pressure Ratings 


8 API STANDARD 607 


Pressure Rating Valve Pressure Ratings 


of Test Valve Qualified 
(Class) (Class) 

150 150, 300 
300 300, 400, 600 
400 400, 600, 800 
600 600, 800, 900 
800 800, 900, 1500 
900 900, 1500 

1500 1500, 2500 

2500 2500 


Note: See 4.4.2. 


qualifies valves of any Group 2 and 3 materials listed in 
Table 1 of ASME B16.34. 


4.4.8 Qualification of a valve with ASTM A 193, Grade 
B7, fasteners also qualifies valves with fasteners conforming 
to other ASTM specifications listed in Table 1 of ASME 
B16.34, except ASTM A 307, Grade B. Qualification of a 
valve with listed fasteners other than Grade B7 fasteners 
only qualifies valves with the tested fasteners. Valves with 
pressure-retaining fasteners conforming to ASTM A 307, 
Grade B, shall not be tested. 


4.4.9 Qualification of a valve with filled PTFE compo- 
nents also qualifies valves with virgin PTFE components. 


COPYRIGHT 2000 American Petroleum Institute 
January 13, 2000 


10:25:11 


Qualification of a valve with virgin PTFE components also 
qualifies valves with filled PTFE components. 

Double-seated valves with components of polymers other 
than PTFE must be individually qualified in accordance with 
this standard. 

Qualification of a single-seated valve with virgin PTFE or 
filled PTFE components may be extended to single-seated 
valves with components of another polymer by a successful 
qualification test of an NPS 4 valve that has the same basic 
design (same construction) as the test valve and that has 
components of the other polymer. 

Valves with ceramic or graphitic components require a 
complete range of tests in accordance with this standard. 

Once a valve has been tested and qualified, any subse- 
quent change in material of seals affecting external leakage 
requires full requalification of the valve. 


4.5 Certification and Witnessing 
of Tests 


4.5.1 Requirements for certification and witnessing of 
tests shall be by agreement between the manufacturer and 
the purchaser. 


4.5.2 When a purchase order stipulates fire-tested valves, 
valves qualified by fire testing as specified in the third or 
fourth edition of this standard (API Standard 607) may be 
supplied for a period of 3 years after the date of this stan- 
dard. After that 3-year period, all certified valves must meet 
all the requirements of the fourth edition of this standard. 
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